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Description 

1 . Detailed Description of the Invention 

[0001 ] The present invention relates to a semiconduc- 
tor device and a method of manufacturing the same, 
particularly a semiconductor device radiating heat ex- 
cellently from the semiconductor device and a method 
for manufacturing the same. 

2. Description of the Related 

[0002] In recent years, use of IC package for portable 
equipment or small, hi-density mounting equipment 
progresses, and the conventional IC package and its 
concept of mounting are largely changing. These details 
are described in CSP technology, and mounting material 
and device supporting the technology - special issue of 
DENSHI ZAIRYO (p.22, Sep. 1998). 
[0003] Fig. 10 is a structure adopting a flexible sheet 
50 as an interposer board, a copper foil pattern 51 is put 
on the flexible sheet through adhesive, and an IC chip 
is fixed. There is a pad for bonding 53 formed at periph- 
ery of the IC chip as the conductive pattern 51 . A pad 
for connecting solder ball 54 is formed through a con- 
ductive path 51 B formed in one body(integrally) with the 
pad for bonding 53. 

[0004] At backside of the pad for connecting solder 
ball 54, an opening 56 where the flexible sheet is opened 
is provided, and through the opening 56, a solder ball 
55 is formed. The entire body is sealed with an insulating 
resin 58 using the flexible sheet 50 as a board. 
[0005] However the flexible sheet 50 provided below 
of IC chip is very expensive, and there are problems that 
cost rises, thickness of the package becomes thick, and 
weight thereof increases. 

[0006] There is a problem that heat resistance from a 
back face of the IC chip to a back face of the package 
becomes large in a supporting board because the sup- 
porting board comprises material other than metal. For 
said supporting board, there is a flexible sheet, a ceram- 
ic board, or a printed board. A heat conduction path 
comprising material superior in heat conduction is the 
thin metal wire 57, the copperfoil 51 , and the solder ball 
55, the above supporting board has a structure not to 
radiate fully at driving. Therefore there is a problem that 
driving current does not flow fully because of tempera- 
ture rise of IC chip at driving. 

Summary of the Invention 

[0007] The invention is carried out in view of the above 
problems , and intends to obtain a reliable semiconduc- 
tor device having a small package and a good radiation 
characteristics. 

[0008] First, the problems are solved by having a pad 
provided facing to a bonding electrode of a semiconduc- 
tor chip, an electrode for radiation provided at an ar- 
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ranged area of said semiconductor, said semiconductor 
chip electrically connected to said pad in face down 
type, and under-fill material provided on at least a lower 
face of said semiconductor chip and sealing said semi- 
5 conductor chip so as to expose a back face of said pad 
to make in one body. 

[0009] Second, the problems are solved by having a 
pad provided facing to a bonding electrode of a semi- 
conductor chip, an electrode for radiation provided at an 

to arranged area of said semiconductor, said semiconduc- 
tor chip electrically connected to said pad in face down 
type, under-fill material provided on at least a lowerface 
of said semiconductor chip, and an insulating resin seal- 
ing said semiconductor chip so as to expose a back face 

15 of said pad and a back face of said under-fill material to 
make in one body. 

[0010] Third, the problems are solved by that under- 
fill material comes up to a side face of the semiconductor 
chip and fills in a trench between adjacent said pads and 
20 a trench between said pad and said electrode for radi- 
ation. 

[0011] Fourth, the problems are solved by having a 
pad provided facing to a bonding electrode of a semi- 
conductor chip, an external connection electrode pro- 

25 vided at a conductive path made in one body with said 
pad, an electrode for radiation provided surrounded by 
said external connection electrode, said semiconductor 
chip electrically connected to said pad in face down 
type, under-fill material provided on at least a lowerface 

30 of said semiconductor chip, and a insulating resin seal- 
ing said semiconductor chip so as to expose a back face 
of said external connection electrode and a back face 
of said under-fill material to make in one body. 
[001 2] Fifth, the problems are solved by having a pad 

35 provided facing to a bonding electrode of a semiconduc- 
tor chip, an external connection electrode provided at a 
conductive path made in one body with said pad, an 
electrode for radiation provided being surrounded by 
said external connection electrode, said semiconductor 

40 chip electrically connected to said pad in face down 
type, under-fill material provided on at least a lowerface 
of said semiconductor chip and sealing so as to expose 
a back face of said external connection electrode and 
to make in one body. 

45 [0013] Sixth, the problems are solved by that said un- 
der-fill material comes up to a side face of the semicon- 
ductor chip and fills in a trench between adjacent said 
pads, a trench between adjacent said conductive paths, 
and a trench between said external connection elec- 

so trode and said electrode for radiation. 

[0014] Seventh, the problems are solved by that a 
connection means connecting said semiconductor chip 
and said pad is brazing material, conductive pate, or an- 
isotropic resin. 

ss [0015] Eighth, the problems are solved by that side 
face of said pad comprises a curved structure. 
[0016] Ninth, the problems are solved by that side 
face of said pad, the conductive path made in one body 
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with said pad, and the external connection electrode 
comprise a curved structure. 

[0017] Tenth, the problems are solved by preparing a 
conductive foil and half-etching so as to form a conduc- 
tive pattern in projection; 5 

connecting said conductive pattern and a semicon- 
ductor chip in face down type; 
filling under-fill material at least between said sem- 
iconductor chip and said conductive; 10 
providing a insulating resin at said conductive foil 
so as to seal said semiconductor chip and said con- 
ductive pattern; and 

exposing a back face of said under-fill material and 
removing a back face of said conductive foil so as *5 
to separate as the conductive pattern. 
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[Fig. 3] 

[0025] Fig. 3 is a view describing the method for man- 
ufacturing the semiconductor device of the invention. 

[Fig. 4] 

[0026] Fig. 4 is a view describing the method for man- 
ufacturing the semiconductor device of the invention. 

[Fig. 5] 

[0027] Fig. 5 is a view describing the method for man- 
ufacturing the semiconductor device of the invention. 

[Fig. 6] 



[0018] Eleventh, the problems are solved by prepar- 
ing a conductive foil and half-etching so as to form a 
conductive pattern in projection; 20 

connecting said conductive pattern and a semicon- 
ductor chip in face down; 

filling under-fill material at least between said sem- 
iconductor chip and said conductive; and 25 
exposing a back face of said under-fill material and 
removing a back face of said conductive foil so as 
to separate as the conductive pattern. 

[0019] Twelfth, the problems are solved by that the so 
device is separated by dicing after separating said con- 
ductive pattern. 

[0020] Thirteenth, the problems are solved by that the 
conductive pattern becoming a unit is formed in matrix 
shape at said conductive foil and said semiconductor 35 
chip is formed at each unit. 

[0021] Fourteenth, the problems are solved by that 
the device is separated between said units by dicing af- 
ter separating said conductive pattern. 
[0022] By providing the semiconductor device, it is *o 
possible to transfer heat of a semiconductor chip to an 
electrode for radiation. As a conductive pattern including 
the electrode for radiation is formed without using a sup- 
porting board, it is possible to decrease cost and make 
thickness of the semiconductor chip thin. 45 

Brief Description of the Drawings 

[Fig. 1] 

so 

[0023] Fig. 1 is a view describing the semiconductor 
device of the Invention. 

[Fig. 2] 

55 

[0024] Fig. 2 is a view describing the method for man- 
ufacturing the semiconductor device of the invention. 



[0028] Fig. 6 is a view describing the method for man- 
ufacturing the semiconductor device of the invention. 

[Fig. 7] 

[0029] Fig. 7 is a view describing the semiconductor 
device of the invention. 

[Fig. 8] 

[0030] Fig. 8 is a view describing the conductive pat- 
tern using for the semiconductor device of the invention. 

[Fig. 9] 

[0031] Fig. 9 is a view describing the semiconductor 
device shown in Fig. 3. 

[Fig. 10] 

[0032] Fig. 10 is a view describing the conventional 
semiconductor device. 

Description of the preferred embodiments 

[0033] First mode for carrying out describing a semi- 
conductor device 

[0034] First, a semiconductor device of the invention 
is described referring Fig. 1 and Fig. 2. Fig. 1 A is a plan 
view of the semiconductor device, and Fig. 1 B is a sec- 
tion view cut with A-A line. 

[0035] In Fig. 1 , the following elements are buried in 
a insulating resin 10: pads 11 A, conductive paths 11 B 
in one body with the pads, external connection elec- 
trodes 1 1 C provided at the other ends of the conductive 
paths 11 B in one body with the conductive paths 11 B. 
Further an electrode for radiating 11 D provided at one 
area surrounded by the conductive patterns 11 A, 11 B, 
and 11C and a semiconductor chip 12 provided on the 
electrode for radiating 1 1 D are buried. The semiconduc- 
tor chip 12 is fixed to said electrode for radiating 11 D 
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through under-fill material AF, and is shown with dotted 
line in Fig. 1A. 

[0036] A bonding electrode 1 3 of the semiconductor 
chip 12 and the pad 11 A are electrically connected 
through brazing material SD like solder, conductive 5 
paste such as Ag paste, and anisotropic conductive res- 
in because the semiconductor chip 12 is mounted in 
face-down type. 

[0037] Side face of said conductive patterns 11 A to 
11 D is etched with non-anisotropy, and has a curved io 
structure because of forming with wet etching so as to 
generate anchor effect by the curved structure. 
[0038] The structure consists of four materials: the 
semiconductor chip 12, plural conductive patterns 11 A 
to 11C, the electrode for radiation 11 D, under-fill mate- 15 
rial AF, and the insulating resin 10 burying them. In ar- 
ranged area of the semiconductor chip 12, said under- 
fill material AF is formed at a trench on and between the 
conductive patterns 11 A to 11 D, particularly the insulat- 
ing resin 1 0 seals at a state that back face of the under- 20 
fill material AF filled in the trench 1 4 and makes a pack- 
age. Said pads HAandsemiconductorchip 12 are sup- 
ported by the insulating resin 10 and the under-fill ma- 
terial AF. 

[0039] The under-fill material AF comprises insulating 25 
material possible to infiltrate through a narrow gap, and 
material spouting to side face of the semiconductor chip 
12 is desirable. The under-fill material AF is formed thin 
at the back face of the semiconductor chip, and the in- 
sulating resin 10 may seal the under-fill material AF. 30 
[0040] On the other hand, it will be clear by the de- 
scription of the method for manufacturing below (Fig. 7), 
the under-fill material AF is formed even to the back face 
ofthesemiconductorchip 12 and the semiconductor de- 
vice may be made omitting the insulating resin 10. 35 
[0041] For the insulating resin, thermosetting resin 
such as epoxy resin and thermoplastic resin such as 
polyimide resin and polyphenylenesulfide are used. All 
kinds of resin are used if they are resins hardening using 
a die and covering by dipping and painting. *o 
[0042] For the conductive patterns 11 A to 11D, con- 
ductive foil of Cu as main material, conductive foil of Al 
as main material, Fe-Ni alloy, layered product of Cu-AI, 
or layered product of AI-Cu-AI is used. Of course, even 
other material is possible to use, particularly conductive 45 
material to etch and to evaporate by laser is desirable. 
Considering half-etching ability, forming ability of plat- 
ing, and thermal stress, conductive material of Cu as 
main material formed by (expand with pressurizing such 
as) rolling is desirable. so 
[0043] In the invention, the insulating resin 1 0 and un- 
der-fill material AF are filled even in said trench 1 5 in 
Fig. 1 B, and in Fig. 7, the under-fill material AF is filled 
even in said trench 15. Therefore the invention has a 
characteristic to prevent remove of the conductive pat- ss 
terns. By carrying out non-anisotropic etching using dry 
etching or wet etching for etching, the side faces of pads 
1 1 A, the side face of conductive paths 1 1 B, the side face 
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of the external connection electrode 11C, and the elec- 
trode for radiation 11 D are made into curved structure 
so as to generate anchor effect. As the result, the struc- 
ture that the conductive patterns 11 A to 11 D do not re- 
move from the package is realized. 
[0044] Further the back face of the conductive pat- 
terns 11 A to 1 1 D expose at the back face of the insulat- 
ing resin 10. In Fig. 1B, although a insulating film 16 is 
formed, the back face of the electrode for radiation 1 1 D 
may be directly fixed with the electrode on the mounting 
board omitting the insulating film 16. The structure can 
radiate heat generating from the semiconductor chip 1 2 
to the electrode of the mounting board, can prevent tem- 
perature rise of the semiconductor chip 12, and can in- 
crease driving current of the semiconductor chip 1 2 cor- 
responding to the temperature rise. The electrode for 
radiation 11 D and the semiconductor chip 12 may be 
electrically connected. 

[0045] Because the conductive patterns 11 A to 11 D 
are supported by insulating resin 10 being sealing resin 
in the semiconductor device, a supporting board is not 
need. This construction is a characteristic of the inven- 
tion. As described at the prior art, the conductive path 
of the conventional semiconductor device is supported 
by a supporting board (flexible sheet, printed board, or 
ceramic board), or supported by a lead frame, the con- 
struction which is not need originally is added. However 
the circuit device comprises necessary minimum com- 
ponents and does not need the supporting board so that 
the device has a characteristic to be thin, light, and in- 
expensive because of low material cost. 
[0046] At the back face of the package, the conductive 
patterns 1 1 A to 1 1 D expose. By covering brazing mate- 
rial such as solder for example, at the area, the brazing 
material can get wet thickly because area of the elec- 
trode for radiation 1 1 D is broad. Therefore brazing ma- 
terial of the back face of external connection electrode 
11 C is not wet at the electrode of the mounting board at 
fixing on the mounting board, so it is assumed to be- 
come bad connection. 

[0047] To solve that, a insulating film 1 6 is formed at 
the back face of the semiconductor device 15. In Fig. 
1 A, circles of dotted line shown at the external connec- 
tion electrodes and electrodes for radiation show the ex- 
ternal connection electrodes 11 C and electrodes for ra- 
diation 11 D exposing from the insulating film 16. That 
is, as the insulating film 16 covers portions except the 
circles and size of circle portions is substantially same 
size, thickness of brazing material formed here is sub- 
stantially same. This is similar as after solder printing 
and after reflow. This is similar about conductive paste 
such as Ag, Au, Ag-Pd and so on. By the structure, bad 
quality of the electrical connection are suppressed. An 
exposing portion 17 of the electrode for radiation 11 D 
may be formed larger than exposing size of the external 
connection electrode 11 C considering radiation of the 
semiconductor chip. As all of the external connection 
electrodes 11C are substantially same size, all area of 
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the external connection electrodes 11 C may be ex- 
posed, and a part of the back face of the electrode for 
radiation 11 D may be exposed from the insulating film 
1 6 with substantially same size as the external connec- 
tion electrode 11C. 

[0048] By providing the insulating film 1 6, it is possible 
to extend the conductive path provided at the mounting 
board to the back face of the semiconductor device. Al- 
though the conductive path provided at the mounting 
board side is generally is arranged going around the 
fixed area of said semiconductor device, forming said 
insulatingf ilm 1 6 can arrange without going around. Fur- 
ther as the insulating resin 10 and under-fill material AF 
are projected out of a surface level of the conductive 
pattern, a gap is between the conductive path and the 
conductive pattern formed so as to prevent short. 
[0049] Second mode for carrying described a method 
for manufacturing of a semiconductor device 
[0050] The method for manufacturing shows the 
method for manufacturing of the semiconductor chip 
shown in Fig. 1 , Fig. 2 to Fig. 6 are section views corre- 
sponding to A-A line of Fig. 1 A. 

[0051] First, a conductive foil 20 is provided as Fig. 2. 
Thickness thereof is desirably 10 um to 300 u.m, here 
rolled copper foil of 70 urn is used. Next on the front face 
of the conductive foil 20, a conductive film 21 or a photo 
resist is formed as etching tolerant mask. The pattern is 
same pattern as the pads 11 A, the conductive paths 
11B, the external connection electrode 11C, and the 
electrodes for radiation 11D. In the case of using the 
photo resist instead of the conductive film 21 , a conduc- 
tive film such as Au, Ag, or Ni is formed at a part corre- 
sponding to at least pad in the lower layer of the photo 
resist. This is because surface of Cu is easy to oxidize 
and bad soldering possibly occurs. These films are able 
to prevent oxidation of Cu and connection of solder. (Re- 
fer Fig. 2 about the above.) 

[0052] Next, the conductive foil 20 is half-etched 
through said conductive film 21 or photo resist. Depth 
of etching may be thinner than thickness of conductive 
foil 20. The thinner the depth of etching, forming the finer 
pattern is possible. 

[0053] By half-etching, conductive patterns 11 A to 
1 1 D appear at surface of the conductive foil 20 in pro- 
jection shape. As above-mentioned, here Cu foil formed 
by roll and made of Cu as main material is used for the 
conductive foil 20. For the conductive foil, conductive 
foil made of Al, conductive foil made of Fe-Ni alloy, lay- 
ered product of Cu-AI, or layered product of AI-Cu-AI 
may be used. Especially the layered product of AI-Cu- 
AI prevents bend appearing by difference of coefficient 
of thermal expansion. Rolled copper foil may be used. 
This is because growth of crystal of X axis and y axis 
directions is larger than Z axis and is strong in elasticity. 
Especially although stress added to the conductive path 
1 1 B becomes large when the conductive path 1 1 B is 
formed long, resistance to said stress is improved by 
using the rolled copper foil. (Refer Fig. 3 about the 



above.) 

[0054] Next the bonding electrode 1 3 an d the pad 1 1 A 
are arranged so as to face each other with face, and are 
fixed through brazing material for example. 

5 [0055] For example, the semiconductor chip 12 hav- 
ing solder ball is provided, and paste comprising brazing 
material is painted on the pad 1 1 A. Viscosity before bak- 
ing of the paste makes temporary adhesion of the sem- 
iconductor chip 12 possible. Setting in an oven with sate 

10 of temporary adhesion, the brazing material is melted 
so that the semiconductor chip 12 and the pad are elec- 
trically connected. 

[0056] On the other hand, at a part comprising a def- 
inite gap with brazing material, under-fill material AF is 
15 formed. The under-fill material AF is a material which is 
easy to fill into a gap between the semiconductor chip 
12 and the conductive pattern, and is formed to side or 
back face of the semiconductor chip 12 by controlling 
quantity thereof. The under-fill material AF is selected 
considering adhesiveness of the insulating resin 10 and 
the conductive pattern. 

[0057] Therefore the under-fill material AF is provided 
on a trench 1 4 between the electrode for radiation 11 D 
and the external connection electrode 1 1 C and a trench 
1 4 between the conductive patterns comprising the pad 
11 A to the external connection electrode 11C and on 
them. As above-mentioned, without using supporting 
board, the semiconductor chip is mounted, and height 
of the semiconductor chip 12 is arranged low as it is 
mounted with face down type. Therefore thickness of 
the package described below is made thin. (Refer to Fig. 
4 about the above.) 

[0058] An insulating resin 1 0 is formed so as to cover 
the conductive patterns 1 1 A to 1 1 D formed by half-etch- 
ing, the semiconductor chip 12. For the insulating resin, 
both of thermoplasticity and thermosetting property may 
be used. 

[0059] Transfer molding, injection molding, dipping, 
or painting realizes the resin. For the resin material, ther- 
mosetting resin such as epoxy resin is realized by trans- 
fer molding and thermoplastic resin such as liquid crys- 
tal polymer and polyphenylenesulfide is realized by in- 
jection molding. 

[0060] In the mode for carrying out, thickness of the 
insulating resin is adjusted so as to cover 1 00 urn upper 
from the top portion of the semiconductor chip 12. The 
thickness maybe thick orthin considering strength of the 
semiconductor device. 

[0061] In the injection of resin, as the conductive pat- 
terns 11 A to 11 D are in one body with the sheet-shape 
conductive foil 20, position of the conductive patterns 
1 1 A to 1 1 D does not shift at all as long as the conductive 
foil 20 does not shift. 

[0062] As above-mentioned, in the insulating resin 1 0 
and the under-fill material AF, the conductive patterns 
1 1 A to 1 1 D formed as projection and the semiconductor 
chip 12 are buried, and the conductive foil 20 of lower 
part than the projection exposes at the back face. (Refer 
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Fig. 5 about the above.) 

[0063] Next, the conductive foil 20 exposing at the 
back face of the insulating resin 10 is removed and the 
conductive patterns 1 1 A to 1 1 D are individually separat- 
ed. 

[0064] Various methods are considered for the sepa- 
rating process, that is, the back face may be separated 
removing by etching or grinding by polishing or grinding. 
Both of them may be used. There is a problem that shav- 
ings of the conductive foil 20 and bur-shape rolled metal 
extended thin to outside cut into the insulating resin 10 
and the under-fill material AF at grinding till the insulat- 
ing resin 1 0 exposes for example. Therefore separating 
the conductive pattern by etching, the device is formed 
without that metal of the conductive foil 20 cuts into the 
insulating resin 1 0 existing between the conductive pat- 
tern 1 1 A to 1 1 D and the under-f ill material AF. Thus short 
between the conductive pattern 1 1 A to 1 1 D of fine inter- 
val is prevented. 

[0065] In the case that plural units becoming the sem- 
iconductor device 15 are formed, dicing process is add- 
ed after the separating process. 

[0066] Although the units are separated individually 
using the dicing machine here, it is possible by choco- 
late breaking, pressing, and cutting. 
[0067] Here the insulating film 16 is formed on the 
conductive patterns 11 A to 11 D exposing at the back 
face separated and is patterned so as to exposes the 
parts shown in circle of dotted line of Fig. 1 A, and after 
that, it is diced to make the semiconductor device. 
[0068] The solder 23 may be formed before or after 
dicing. 

[0069] The above method for manufacturing realizes 
a light, thin, short, small package where a semiconduc- 
tor chip buried in insulating material. 
[0070] Fig. 7 is an improved semiconductor device of 
Fig. 1 and the insulating material 10 is omitted. After 
painting the under-fill material AF so as to form to the 
back face of the semiconductor chip 12 and solidifying 
in process of Fig. 4, the device is diced omitting forming 
the insulating resin 10. In Fig. 7, the back face of the 
semiconductor chip 12 may be exposed. The plan view 
of the figure is omitted, as it is same as Fig. 1 A. 
[0071] In all modes for carrying out of the invention, a 
flow-prevention film is formed so that brazing material 
SD does not flow. For example of solder, the flow-pre- 
vent film DM at a part of at least the conductive patterns 
11 A to 11C as shown in Fig. 1B so as to resist flow of 
solder. For the flow-prevent film, bad film in wetting abil- 
ity with solder, for example, high polymer film or oxide 
film formed on Ni film is used. 

[0072] A plan shape of the flow-prevention film is 
shown in Fig. 8. The electrode for radiation is omitted 
because of the figure. 

[0073] Although five patterns of type A to type E are 
formed in Fig. 8, one of them is selected. In the pattern 
shown in type A, the flow-prevention film DM is provided 
at border of the pad 11 A and the conductive path 11B, 



and the electrical connection means is formed at sub- 
stantially entire area of the pad 1 1 A. The flow-prevention 
film DM may be formed on an entire area of a conductive 
path 11 B or including the external connection electrode 
5 1 1 C. In type B, the flow-prevention film DM is formed on 
the pad 11 A, and in a part where the electrical connec- 
tion means is provided, the flow-prevention film DM is 
removed. In type C, adding to the formed area of type 
B, the flow-prevention film DM is formed on the conduc- 
tive path 1 1 B and the external connection electrode 1 1 C. 
In type D, an opening of the type C is changed to circle 
from rectangle, in comparison with type C. In type E, the 
flow-prevention film DM is formed on the pad so as to 
be a ring shape. Although pat A is shown in rectangle, 
it may be circle. The flow-prevention film DM prevents 
flow of brazing material such as solder, conductive paste 
such as Ag paste, and conductive resin, and these elec- 
trical connection means consist of bad material in wet- 
ting. For example, in case that solder is provided at type 
D, when the solder melts, the solder is dammed with 
flow-prevention film DM so as to form fine hemisphere 
by surface tension. Because passivation film is formed 
at periphery of the bonding electrode 1 3 of the semicon- 
ductor chip where the solder is attached, only the bond- 
ing electrode gets wet. Therefore by connecting the 
semiconductor chip and the pad through solder, the both 
are fixed in adductor shape keeping definite height. As 
size of the exposing portion and height thereof are pos- 
sible to adjust by volume of solder provided thereon, a 
definite gap is provided between the semiconductorchip 
and the conductive pattern. Therefore it is possible to 
fill washing liquid into the gap. It is possible to fill adhe- 
sive low in viscosity such as under-fill material AF. By 
covering all area except connecting area with the flow- 
prevention film DM, it is possible to improve adhesive- 
ness with under-fill material AF. 

[0074] Next, effect generating by the above method 
for manufacturing is described. 

[0075] First, as the conductive pattern is half-etched 
and supported in one body of the conductive foil, a board 
used for supporting past is removed. 
[0076] Second, as the pad half-etched to make pro- 
jection is formed on the conductive foil, it is possible to 
make the pad fine. Therefore it is possible to make width 
and gap of the pad so as to form a small package in plan 
size. 

[0077] Third, as the device consists of necessary min- 
imum components: the conductive pattern, the semi- 
conductorchip, the connection means, and sealing ma- 
terial, useless material is removed so as to realize thin 
semiconductor device extremely depressing cost. 
[0078] Fourth, as the pads are formed becoming pro- 
jection by half-etching and individually separated after 
sealing, tie bar and hanging lead are not need. There- 
fore forming and cutting tie bar (hanging lead) is not 
need at all in the invention. 

[0079] Fifth, as the conductive foil is removed from the 
back face of the insulating resin after the conductive pat- 
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said semiconductor chip so as to expose a back 
face of said pad to make in one body. 

2. A semiconductor device acceding to claim 1 , further 
s comprising a insulating resin sealing said semicon- 

ductor chip so as to expose a back face of said pad 
and a back face of said under-fill material to make 
in one body. 

10 3. A semiconductor device according to Claim 2, 
wherein said under-fill material comes up to a side 
face of the semiconductor chip and fills in a trench 
between adjacent said pads and a trench between 
said pad and said electrode for radiation. 

15 

4. A semiconductor device according to claim 2, fur- 
ther comprising an external connection electrode 
provided at a conductive path made in one body 
with said pad, the external connection electrode 

20 surrounds the electrode for radiation, 

wherein said insulating resin seals said sem- 
iconductor chip so as to expose a back face of said 
external connection electrode and a back face of 
said under-fill material to make in one body. 

25 

5. A semiconductor device according to claim 1 , fur- 
ther comprising an external connection electrode 
provided at a conductive path made in one body 
with said pad, wherein under-fill material is provided 

30 on at least a lower face of said semiconductor chip 
and sealing so as to expose a back face of said ex- 
ternal connection electrode and to make in one 
body. 

35 6. A semiconductor device according to Claim 4, 
wherein said under-fill material comes up to a side 
face of the semiconductor chip and fills in a trench 
between adjacent said pads, a trench between ad- 
jacent said conductive paths, and a trench between 

40 said external connection electrode and said elec- 
trode for radiation. 



tern becoming the projection is buried in the insulating 
resin and is separated, bur of resin generating between 
leads as the conventional lead frame is removed. 
[0080] Sixth , as the semiconductor is fixed to the elec- 
trode for radiation through the under-fill material and the 
electrode for radiation exposes from the back face 
thereof, heat generating from the semiconductor device 
is efficiently radiated from the back face thereof. By mix- 
ing the insulating adhesion means with filler such as Si 
oxide film and aluminum oxide, radiation of the device 
is more improved. By unifying diameter of the filler, it is 
possible to uniform a gap between the semiconductor 
chip 12 and the conductive pattern. 
[0081] Third mode for carrying out describing a sem- 
iconductor device 

[0082] Fig. 9 shows the semiconductor device 40. Fig. 
9A is a plan view of the device, and Fig. 9B is a section 
view cut by A-A line. 

[0083] Although the pad 11 A is formed in one body 
with the conductive path 1 1 B and the external connec- 
tion electrode 11C in Fig. 1, here the back face of the 
pad 11 A becomes the external connection electrode. 
[0084] As the back face of the pad 11 A is formed in 
rectangle, the pattern exposing from the insulating film 
16 is formed in same pattern as said rectangle. The 
grooves 43 are formed so that the electrode for radiation 
11 D is divided to plural considering adhesion with the 
under-fill material AF. 

[0085] As clear from the above description, the inven- 
tion has a reliable construction without a supporting sub- 
strate, since the conductive foil where the conductive 
pattern formed in island shape has certain thickness (or 
the conductive foil) is buried by the insulating connection 
means and the insulating resin. AS the electrode for ra- 
diation positioning at the back face of the semiconductor 
chip exposes, radiation of the semiconductor chip is re- 
moved. Further as the supporting board is not used, a 
thin and light package is realized. 
[0086] The device consists of necessary minimum 
components of the conductive pattern, the semiconduc- 
tor chip, and the insulating resin, and becomes a circuit 
device useless for resources. Therefore there is not any 
extra components till completion so as to realize a sem- 
iconductor device decreasing cost extremely. 



Claims 

1 . A semiconductor device comprising: 

a pad provided facing to a bonding electrode of 
a semiconductor chip; 

an electrode for radiation provided at an ar- 
ranged area of said semiconductor, said semi- 
conductor chip electrically connected to said 
pad in face down type; and 
under-fill material provided on at least a lower 
face of said semiconductor chip and sealing 



7. A semiconductor device according to Claim 1 , fur- 
ther comprising a connection means connecting 

45 said semiconductor chip and said pad is brazing 
material, conductive pate, or anisotropic resin. 

8. A semiconductor device according to Claim 1, 
wherein side face of said pad comprises a curved 

so structure. 

9. A semiconductor device according to Claim 4, 
wherein side face of said pad, the conductive path 
made in one body with said pad, and the external 

55 connection electrode comprise a curved structure. 

1 0. A method of man ufacturing a semiconductor device 
comprising the steps of: 
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preparing a conductive foil and half-etching so 
as to form a conductive pattern in projection; 
connecting said conductive pattern and a sem- 
iconductor chip in face down type; 
filling under-f ill material at least between said 5 
semiconductor chip and said conductive foil; 
providing a insulating resin at said conductive 
foil so as to seal said semiconductor chip and 
said conductive pattern; and 
exposing a back face of said under-fill material 10 
and removing a back face of said conductive 
foil so as to separate as the conductive pattern. 

1 1 . A method of manufacturing a semiconductor device 
comprising the steps of: 15 

preparing a conductive foil and half-etching so 
as to form a conductive pattern in projection; 
connecting said conductive pattern and a sem- 
iconductor chip in face down; 20 
filling under-fill material at least between said 
semiconductor chip and said conductive; and 
exposing a back face of said under-fill material 
and removing a back face of said conductive 
foil so as to separate as the conductive pattern. 25 

12. A method of manufacturing a semiconductor device 
according to Claim 10, wherein the device is sepa- 
rated by dicing after separating said conductive pat- 
tern. 30 

13. A method of manufacturing a semiconductor device 
according to Claim 1 0, wherein the conductive pat- 
tern becoming a unit is formed in matrix shape at 
said conductive foil and said semiconductor chip is 35 
formed at each unit. 

14. A method of manufacturing a semiconductor device 
according to Claim 13, wherein the device is sepa- 
rated between said units by dicing after separating *o 
said conductive pattern. 
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